Structure of 4-Triphenylmethylthio-2-azetidinone
BY SACHIKO BANDO, TSUNEHIRO TAKANO* AND KAZUMOTO MIYAHARA Setsunan University, Faculty of Pharmaceutical Sciences, 45-1 Nagaotoge-cho, Hirakata, Osaka 573-01, Japan AND RIE TANAKA, TAKASHI NAKATSUKA AND MASAJI ISHIGURO Suntory Institute for Biomedical Research, l-1 Wakayamadai, Shimamoto, Osaka 618, Japan (Received 27 January 1989; accepted 13 March 1989) Abstract. CEEH19NOS, Mr = 345.5, monoclinic, C2/c, a = 27.592 (2), b = 8.021 (1), c = 16.359 (1) A, fl = 96.89 (1) °, V= 3594.4 (7)/~3, Z= 8, O m = 1"28 (1), Dx=1"28gcm -3, CuKa, A=1"54178 A, /z= 16.14cm -l, F(000)= 1456, room temperature, R= 0.033 for 2793 reflections with [Fol > 3o(F). The isolated fl-lactam ring is planar to within 0.006 and the dimensions of the ring are similar to those found in penicillins and cephalosporins.
Introduction. The structures of fl-lactam compounds with bicyclic skeletons such as penicillins and cephalosporins have been well investigated, but only a little is known about the structure of monocyclic /3-1actams, especially of N-aryl-substituted monocyclic fl-lactams whose fl-lactam rings have been found to be flat (Fujiwara, Varley & van der Veen, 1977; Kartha & Ambady, 1973) . It is known that aldol-type reactions between the a-position H and * To whom correspondence should be addressed. 0108-2701/89/111776-03503.00 the fl-lactam carbonyl give stereochemically different structures for bicyclic and monocyclic compounds (Yoshida, Hayashi, Takeda, Oida & Ohki, 1981; DiNinno, Beattie & Christensen, 1977) , which suggests that there are reaction intermediates with different conformations for each structure.
The present work attempts to reveal details of the monocyclic fl-lactam structure as part of a study of the stereochemistry in the aldol reaction of the fl-lactam ring.
Experimental. The synthesized material was crystallized from dichloromethane/n-hexane solution. Dm by flotation in KI/H20. Diffraction intensities were measured from a colorless prismatic crystal 0.20 x 0.14 x 0.44 mm, in the o)--20 scan mode with variable scan width to a maximum 20= 125 ° on a Rigaku-AFC diffractometer using Ni-filtered Cu Ka radiation. Lattice parameters and orientation matrix refined with 20 reflections in range 21 < 0< 23 ° by least-squares method. 2934 unique reflections meas- (9) 3-32 (6) C(10) 0.37506 (6) 0-5500 (2) 0.53830 (10) 4-10 (7) C(I 1) 0.33778 (6) 0.4784 (2) 0.48654 (10) 4-41 (7) C(12) 0-30921 (6) 0.3575 (2) 0.51660 (9) 4.35 (7) C(13) 0-31729 (5) 0.3084 (2) 0.59858 (9) 3.67 (6) C(14) 0.32187 (5) 0.2807 (2) 0.78602 (8) 2.77 (5) C(15) 0-27866 (5) 0-3692 (2) 0.76712 (9) 3-68 (7) C (16) 0.23993 (6) 0-3459 (2) 0-81385 (11) 4.42 (7) C (17) 0.24400 (6) 0-2367 (2) 0-87848 (11) 4.58 (8) C(18) 0.28692 (7) 0-1503 (2) 0-89835 (10) 4.36 (7) C (19) 0.32580 (6) 0.1721 (2) 0.85300 (9) 3.46 (6) C(20) 0.40140 (5) 0.4255 (2) 0.79464 (8) 2.73 (5) C(21) 0-38881 (6) 0.5932 (2) 0-80283 (10) 3-57 (6) C(22) 0-41839 (7) 0.6993 (2) 0.85415 (10) 4.31 (7) C (23) 0.46087 (6) 0-6413 (2) 0.89794 (10) 4.23 (7) (Johnson, 1965) drawing of the molecular structure with atom-numbering scheme. H atoms are shown with an arbitrary thermal factor. The thermal ellipsoids correspond to 50% probability levels of atomic displacement. (4) 1.550 (2) C(I 5)IC(16) C(4)--S (6) 1.803 (2) C(16)--C(17) S(6)--C (7) 1-869 (1)
1.390 (2) C (22)---C(23) C(9)---C(10) 1.397 (2) C(23)---C(24) C(10)--C(I 1)
1.377 (3) C(24)IC (25) C(4)--S(6)--C (7) 103.0 (1) S(6)--C(4)--N(1) 117.9 (1) N(1)--C(4)--C(3) 86.8 (1) C(7)--C(8)---C(13) 120.0 (1) S(6)---C(7)--C (8) 105.2 (1) S(6)IC (7)--C (14) 104.1 (1) C(8)--C(7)---C (14) 114.9 (I) C(21)IC(20)--C (7) 118.9 (1) C (7) (2)
(1) Fig. 2. Stereoscopic PLUTO (Motherwell, 1978) drawing of packing in the unit cell. Tables for X- ray Crystallography (1983) . Local unpublished programs on NEC PC-9801 personal computers for calculations.
Discussion. The atomic parameters are given in Table  1 .* Bond distances and angles in Table 2 . The molecular structure with atom-numbering scheme is shown in Fig. 1 . A stereoscopic view of the packing in Fig. 2 . Without the fused five-or six-membered ring found in the penicillin or cephalosporin derivatives, the fl-lactam ring in the title compound has a different conformation, though the general features are similar to those of penicillins or cephalosporins; the bond lengths of the ring decrease from 1.550 (2) to 1.366(2) ~ in the order C(3)--C(4), C(2)---C(3), N(I)---C(4), N(1)--C(2). The lengths are in good agreement with those of penicillin derivatives and cephalosporins.
Differences from penicillins and cephalosporins are observed in the angles around C(4) and N(1). The angle S(6)--C(4)--N(1) = 117.9 (1)° is significantly greater than the corresponding averaged angle 104-5(16) ° from 21 penicillins or 110.5 ° from two cephalosporins with R factors less than 10% obtained through a search of the Cambridge Structural Database (Allen, Bellard, Brice, Cartwright, Doubleday, Higgs, Hummelink, Hummelink- Peters, Kennard, Motherwell, Rodgers & Watson, 1979) . The angle C(4)---N(1)---H(1) = 132 (1) ° is also greater than the averaged angle 117 (1) ° of the penicillins and 127 ° of the cephalosporins.
Unlike the atoms in the fl-lactam rings of the peniciUins or the cephalosporins, the atoms in the isolated fl-lactam ring lie within only 0.006/~ from a mean plane through the ring atoms, which is as planar as the phenyl rings in the comflound, whose maximum atom deviation is 0"0095 A. The meanplane displacements of the fl-lactam ring atoms of the penicillins and the cephalosporins are greater by a factor of ten.
